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COMPOUNDS HAVING PROLYL OUGOPEPTIDASE INHIBITORY 

ACTivrry 



FIELD OF THE INVENTION 



10 



THe present invention relates to new prolyl oUgopeptidase inhibitors, and to their 
ph«nn«r.P„H««ny PcnBptnble .«lts and «,,t«rs thereof, well tn pbami««,„t,V^l 
compositions containing ihem and to their use as a medicament. 

BACKGROUND OF THE INVENTION 



Prolyl oligopoptidaao (EC. 3.4.21.26) (POP), also known as prolyl cndopc^tidaso, ia tho 
only serine protease that catalyses the hydrolysis of peptides at the C-terminal side of 

15 I-P"linereaid«es.ItiBwidelydistributedinmammalsai.dcanbepurifiedW 
organs, including the brain. 

THe enzyme plays an important role in the breakdown of pioline-containing 
neuropeptides related to learning and memory functions (Wilk. S., LifeSci.. 1983, 33. 

20 2149-2157; OXeary,RM..O'Comior3..J:iVfe«yt,cAew., 1995. 65, 953-96^ 

Compounds capable of inhibiting prolyl oligqpeplidase are effective for preventing 
experimental amncaU induced by scopolanunc in«ts, mfcrringth^t prolyl oJigopcptidasc 
inhibitors have functions in the aUeviation of mnemonic dysflmctions (Yoshimoto, T., 
Kndo, K., Motsubarn, P., Koryama, R, Kaneto. H.. Tsuru. J>.,J. Pharmacobio D^n ' 

25 1987,10,730-735). 

inrecent years ithas been fomid that p-amyloid protein shows neurotoxic action in in 
vitro >mAinvivo experiment, «nd that it may play an important mle in the pnfhog«nesis nf 
Alzheimer's disease, fa view of the hypoiliesis that substance P can suppress neurotoxic 
30 achon of p-amyloid protein (KowaJKN. W.,BeaI, M.P,. BuscigUo, J., Dufty, L. K-, 
Yaukncr, B. A.. Froc. Natl Ac<U Sci. US^l. 1991, 88, 7247-7251). it is speculated that 
prolyl oUgopeptidase inhibitors that inhibit also metabolism of substamsc P wfll be 
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discovered to be an effective drug for the treataent of Alzheimer's disease. 
SUMMARY OF THE INVENTION 

5 The present invention relates to novel prolyl oHgopeptidase inhibitors having the general 
fbnnnla 0^: 



wherein in the formula, X is N or C; 
the dotted line represents a single or a double bond; 
10 Ri is: 

a straight or branched, iinfiiihsHmtfsd or siiK«?titiited allcyl chain having 1 to 1 0 carbon 
atoms, 

a strai^t or branched, unsubstituted or substituted aJkenyl chain having 2 to 10 carbon 

•aioim, 

15 a 3 to 7 membered, saturated or unsaturated, unsubstituted or substituted carbocyclic ring, 
a 3 to 7 mombered, aotunited or unsaturated, unaubatituted or substituted heterooyolio 
ring, 

a substituted or unsubstituted aUsyi or alkenyl group as defined above incorporating as a 
group member a substitirted or unsubstituted carbocyclic ring or a het^cyclic ring as 
9.0 definaH ;ibnvR, 

hydroxy, lower alkoxy, aiyloxy, aiyl lower alkoxy. amhio, amino lower alkyl, lower alkyl 
amino, aiyl amino or aryl lower alkyl amino, wherein the said alkyl, aiyl or amino 
subgioups ai-e unsubstituted or substitutedi 

25 Rais: 
H. 

a straight or branched, unsubstituted or substituted alkyl chain having 1 to 1 0 carbon 
atoms. 
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a straight or branched, imsubstituted or substituted alkenyl chain having 2 to 1 0 carbon 
atoms, 

or a straight or branched, imsubstituted or substituted alkynyl cham having 2 to 10 carbon 
atoms; 



H. cyauo. hydroxy, oxo, halogen, lower alkyl, lower alfcoxy, aiyl, arylaxy, aiyl lower 
alkoxy. amino, lower alkyl amino, aiyl amino, aiyl lower alkyi amino, pycloalkyl or 
heteiouj^dc, wherein Oic said alkyl subgroups are unsubsdwied or sutstituted. 
10 orR3isCOOR^COR^CR\OR^2orCOCH20R^ wherein R-* is H. lower alkyljower 
alkonyl, eyoJoalkyi. qrcloalkcnyl, hcterocycle, aiyl, ammo, lower alkyl amino, arjd ainiao 
or lower alkyl amino, wherein the said lower allgrl are unsubstituted or substituted, R' is 
lower alkyl, lower alkenyl, cyoIoaBcyl, cyoloalkenyl, oiyl or oralk^ and R« is lower aoyl 
- or halogen; 



15 



20 



provided, that 

a) whm X is N, the dotted line respreaents a single bond and Ra is not H; 

b) when X is C, flie dotted line represents a double bond and Ra is H. 



The present invenHon also relates to the phaunaceutically acceptable salts aiid eslcts yf 
the compounds of the fonnula (£)■ PhannaoeuticaUy acceptable salts, e.g. acid addition 
salts wilt both orsanio and inorganic acids ore well Icnown in the field of 
pharmaceuticals. Non-limiting examples of these salts mclude chlorides, bromides, 
siilfttes. nilrates. phosphates, sulfonates, fonnates, tartrates, maleates, citrates, henzoates, 
25 salicylates and ascorbates. PhannaoeuticaUy acceptable esters, when applicable, may be 
prepared by known methods usingphannaceutically aceeptahle acids that are 
convenlional in the field of pharmaceuticals and that retain the pharmacological 
properties of the free form. Non-Hmiting examples of these esters include esters of 
aKphatio or aromatic alcohols, eg. methyl, ethyl, propyl, isopropyl. butyU isobuLyl, 
30 butyl and ferf-butyl esters. 



A further object of tlie invention is a pharmaceutical compositton containing at least 
phannaceutically acceptaMe diluent, carrier, and/or excipient, as well as a therapeutically 



one 
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effective amount of a compound of the fbmiula (I) as the active agent Still a fiirtiier 
olqcct of the invcnii is the use of the compounds of the fonnula (1) as a prolyl 
oligopeptidase inhibitor, for example in the treatment of nexirodegenerative diseases, such 
as for Alaheimer's dieeaee, and senile dementia, as well ae for improving leanung and 
5 memoiy fenctions. Fuithemiore, a method for the treatmait of a dtsesase or the 

enhancement of a condition where prols^ oligopeptidase inhibitors are indicated to he 
useful, e.g. a method for the treatment of neurodegenerative diseases, aud/or for the 
inqirpvement of learning and memory fbnctions, is provided. In such a method a 
therapeuticany effective amount of a compound of the invention is administered ra a 
10 subject in need of such treatment The use of the compounds of the invention for the 
manufachiro of a medicament to be used for the above indication is also provided. 

The coropounda of fonnula (T), as well as the phonnaceutioolly occepiable salts and esters 
thereof are referred to below as the compounds of the invention, unless otherwise 
15 indicated. 

The invention includes within its scope all thepo.«!sihle .«rterBoisomBn! of the compounds 
of fiamula (Q, hicludhig geomenic isomers, e.g. Z and £ isomers (cis and trans isomers), 
and optical isomers, e.g. diastereomeis and enautiomers. Furtliecraore, the invention 

20 includes in its scope both tiie uidividual isomei^s aud aiiy mixtures thereof, e.g. laccmic 
mixtures. The individual isomers may be obtained using the corresponding isomeric 
fcmns of the stcating matcsrial or thoy may bo soparatod after the preparation of the end 
compound according to conventional separation methods. For the separation of optical 
isomers, e.g. enautiomers, from the mixture thereof the conventtonal resolution methods, 

2b e.g. fractional crystalhsation, may be used. 

DETAILED DESCRIPTION OF THE INVENTION 
In the above-mentiQucd formula (I), the symbols have tlw following uieaiiiiigs: 
X represents N or C 

The dotted line represente a .single or a double bond. 



1^008 



30 
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A „r br«^ alley, cUaiu u. of R, ha, I to 1 0 «t.aa aims. Such a 

5 a^yi «y,o^. aryl lower alkoxy. .dn,. an^. low„ alky, »uno. a.yi „y, 
aUcyl cycIoalM or ,iete»oyele. «h=r«n is H, tower alfcy^ w dk«^ 

cl«loallyl. cycloalkeny,, «yl nr ^IVy, r. h, lower aUcyt War or h.log«. 

a ^'W*'«b«»'*«dallcenvlchai„toa„,^„fj,.^^2^,„^ 

.*.o»p«.™a,a,tt^„^.^,^^^, io3su«„«^.)as denned for^alkyl 
group above. ^ 

^-km>l8ro^,i..aah«te4„r«,««„^a3to7m™bWri«^a„^e<rf»„ 
alo««m(tort«S»ch.s™vi.u«ub«itatedora»b«itutedwith 1 to 3 substttumtfs) 
each .ndepe„rte„By hri„g lower alkyl or .« defined for the alky, gro.j above. 

A lwte„,=,dic rine in ae „f r,. tocon.on.ted as a chai. n,e™her in .he alky, 

or attcoyl g.^^,, » ^.^^ „ 3 ^ ^ heterocyclic ring 

»nw™g 1 to 3 l«e,„atom(,) adeCed &m a ni^gen aton. an oxygen atom and/or 
<^ atom. a„ hoteroeycUc s,c»p E, ia un^brfnacd or «.baHnacd with 1 to 3 
^h«nKs) e«h indcpendenUy being lower alkyl or aa defined for U>e alM g»«P 

When R. ia hy*o,y. Wer ,tto:,y, „y,o.y, ^ ^ ^.^^ ^„ ^ 

1.™ «^,1 andno, aty, amino or aty, lower alky, amino, tlte sa.d al^. 
aubg-oupaatenns^bstthttedorsubstitotedwiflt 1 to 3 suba«tuen.(a) each 
bems lower allgri or as doCned fur the alkyl group above. 

Aa.raieh.„rb™nohed.ncyUhai„i=,bon.c.ningofB.haaltotOcarbonatom..SucJ.a 
■.nnaub^.uted ora»bstito.edwW. , to 3 subai„«nt(») each indep«utet,y being 
hy^ovy. ovo, tower alkoxy. a^no. l^^yl^,,^ earboxylortowLy, 
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A straight or Wched alkcnyl chain in tho meaning of Ra lias 2 to 10 carljon atoius. Such 
a ffovp is imsubstituted or substituted wifli 1 to 3 substitueat(s) as defined for the ^Ssyl 
group, in tbe laeaoing of Ra, obove. 

5 

A straight or branched aUsyn^ chain in (ho meaning of Ha has 2 to 10 carbon atoms. Such 
a group is unsubstituted or substituted with 1 to 3 substituent(s) as detined tor the aBsyl 
group, in the meaning of Ra, above. 

10 When Ra 18 H. cyaoo, hydroxy, oxo, halogen, lower aDcyl, lower alfcoxy, aryl, aiylojcy, 
aiy! lower alfcoxy, amino, lowei alkyl aiuiuo, ajiyl ammo, aiyl lowm alkyl amino, 
cycloalkyl or heterooycle, the said alkyl subgroups are unsubstituted or substituted with 1 
to 3 subotttuentCs) as defined for the dkyl group, in thomoamng of R,, above. 

IS. When R3 is COOR^ COR^ CRW)^ or COCH.OR«. R* is H, lower alkyl, Wr 

alkenyl, cycloalkyl, cycloalkenyl, heterocycle, aiyl. amino, lower alkyl amino, aryl amino 
or lower alley! amino, wherein the said lower allcyl is imsnhstitiiffirl or raibstitiiled vWth 1 
or 2 subsiimeni(s) each independently being cyano, hydroxy, oxo. halogen, lower aUcoxy, 
aryl, aryloxy, aiyl lower alkoxy, amino, lower allcyl amino, aryl amino, aryl lower alkyl 

20 amino, cycloalkyl or heterooycle, iii luwci iUkyl, lower alkcuyl, oycloalkyl, 
•^loalkeuyj, aiyi or aralkyl and is lower acyl or halogen. 

m the above-mentioned formula (]), the symbols have the meanings as described with the 
provisos that 

a) when X is N, the dotted hne respresents a single bond and R2 is not H; 

b) wheii X ts C, the dotted line represents a doiihle hood and R3 is H. 

The compounds of the invention maybe converted, if desired, into tiieir phatmaceuticaUy 
acceptablo salt or csto: form using methods well known iu Uie ail. 

A possible Bttbgronp of tho compound of fomulo (1) is a compound wherein 
XisN; 

the dotted line Tepreseints a single bond; 



2i 



30 
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Rl is: 

a straight or brauched alky] cliaiu liaviug 1 lo 10 carbon atoms unsubstltated or 
substituted with 1 to 3 substitueotCs) each independently being C00R\ C0R\ 
CR (OR )2, COCHjOR^ cyano, Hydroxy, oxo, halogen, lower alkoxy, aryl, aiyloxy, axyl 
5 lower alkoxy, nitro, amino, lower alkyl amino, aiyl amino, aiyl lower alkyi amino, 
cycloalkyl or heterocycle, wherein R'* iB H, lower alkyl. lower alkm^^^ 
cycloalkenyl, heterocycle, aiyl or aralkyl, is lower alkji lower a&caiyl, cycloalkyl, 
cycloalkenyl. aryl or aralkyl tmd R* is H. lower alkyl, lower acyl or halogen, 
a straight or branched alkenyl chain having 2 to 10 caibon atoms unsubstituted or 
10 substituted with 1 to 3 substitnenKs) as deiined for the alkji group above. 

a 3 to 7 mcmbcccd, satm-ated ox imsalunacd, caibocycliu ring unsubslUuted or subsdtuied 
with 1 to 3 substitncnt(s) each independently beiuR lower alkyl or as defined for the alkyl 
group above, 

a 3 to 7 membered, saturated or unsaturated, hetetocycUc ring unsubstituted or 
substituted with 1 to 3 Bubstituent(6) eaoh independently being lower alkyl or aa defined 
tor the alkyl group above. 

a substituted or unsubstituted alkyj or alkenyl group as defined above incorporating as a 
group member a substituted or unaubstirated carbocychc ling or a heterocyclic ring as 
defined above, 

LydioAy. lowci- alkuxy, aiyloxy, aiyl lower alkoxy. amino, amino lower alkyl, lower alkyl 
ammo, aryl amino or aryl lower alkyl amino, wherein the said alkyl, aryl or amino 
subgroups flio unsubstituted or subatituted with 1 to 3 5ub5lituent(s) each indepeudeutly 
being lower alkyl or as defined for the alkyl group above; 
Rais:' 

a sbBigbt or branched alkyl chain having 1 to 10 carbon atoms unsubstituted or 

snbstitiited with 1. to 3 5«bstituent(s) each independently being hydroxy, oxo, lower 

alkoxy, amino, lower alkyl amino, halogen, carboxyi or lower acyl, 

a straight or branched alkenyl chain having 2 to 10 carbon atoms unsuhsrtitirted or 

substitutedwiih 1 ly 3 siibsUiuml(s) as defined forthe alkyl groiq), In the meaning ofRa, 
30 above, 

or a straight or branched alfcynyl chom having 2 to 1 0 ceirbon atoms unsubstituted or 
substituted with 1 to 3 aubstituent(s) as defined for the alkyl group, in Hie meaning of R2, 
above; 



20 



.25 
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R3is: 

H, oyano, hydroxy, oxo, halogen, lower aUsyl, lower alkoxy, atyl, axyloxy, aiyl lower 
alkoxy, amino, lower alkyi amino, aiyl amino, aiyl lower alkyi amino, cycloalkyl or 
heterocycle, wherein the said alkyi Bubgtoups are unBubatitated or substituted wi(h 1 to 3 
5 sub5lituent(s) as defined for the alkyi groiiq), in the meaning of Ri, above, 

or iR C.om\ COW*. CR*(OR% or COCHaOR". wherein R* is H, lower alkyi, lowW 
alkenyl, cycIoaBgl, cycloalkenyl, heterocycle, atyl, amino, lower alkyi amino, aiyl amino 
or lower alkyi amino, wherran the said lower alkyi is imsubstituted or substituted with 1 
oi 2 subsUluoulCs) cittdi iudeptsndeuUy being cyano, hydroxy, oxo, halogen, lower alkoxy, 
1 0 aryl, aryloxy, aryl lower alkoxy, amino, lower attyl amino, aryi amino, aiyl lower alkyi 
aroino, oyoloalfcyl ©r heterocycle, is lower alfcyl, lower alkenyl, oyoloalfcyl, 
cycloalkenyl, aiyl or aralkyl and R** is tower acyl or halogen, or a phaimaceutioally 
acceptable salt or ester thereof; for example 

15 whertnnRi is , 

a straighc or branched alkyi chain having 1 to 3 carbon atoms unsubstitutcd or substituted 
with 1 or 2 substituent(s) each independently being hydroxy, halogen, lower alkoxy, atyl, 
myloxy, aryl lower alkoxy, amino, tower alkyJ amino, aryl amino, aiyl lower alkyi amino, 
cycloaDod or heterocycle, 
20 a 3 to 7 mcmbcrcd, saturated or unsaturated, carbocyclic ring unsubstitutcd or substituted 
with 1 or 2 substituent(s) each independentiy being lower alkyl or as defined for the alkyi 
group above, 

a 3 to 7 membered, saturated or unsaturated, heterocyclic ring unsubstituted or 
substitxited with 1 or 2 substituent(s) each independently being lower alkyl or as defined 
23 for the alkyi group above, 

a substituted or unsubstituted alkyl or alkenyl group as defined above incorporating as a 
gi oup jncmbcr u subsiiiuicd or unsubsb'tuied carbocyclic ring or a heterocyclic ring as 
defined above, 

hydroxy, lower alkoxy, aiyloxy, aryl lower alkoxy, ammo, amnio lowtsr alkyl, lowei alkyl 
30 amino, aryl amino or aryl lower alkyl amino, wherein the said aSkyl, aiyl or amino 

subgroups ate unsubstituted or substituted with 1 to 3 substitueutCs) each independently 

being lower alkyl or as deJined tor the alkyl group above; 

Rzis 
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IS 



a slraighf or branched alkyi chain haviag 1 to 5 CBxbm atoms un.suh5rtit«teri «r «„b^t.rted 
w,th 1 or 2 ^bstituex.l(s) cauU iudcpcnd«nay beinghydioxy. oxo, lower altoxy. amino, 
lower aflcyl amino, halogen, carboxyl or lower acyl; 
Rjis: 

5 H, cyaoo orCOR'*, wherein is H. lower alkyl, cycloalkyl, cycloalkeayl, heletocycle or 
aijd, wherein the said lower alkylifluneiAstitated or sutfltitute^ t or 2 5«bstituent(s) 
each independently being hydroxy, oxo, halogen, lower alkoxy. aiyl. aiyloxy. aiyl lower 
alkoxy. cyclnalkyl or heiemcycLtt: or 

10 wherein 
R] is 

a straight alkyl chain bavins 1 to 3 carbon atoms unsnbstituted or substituted with 1 or 2 
8ub8tituont(8) each mdcpendently bcmg aiyl, aryloxy, aiyl Iowa altoxy, luwcr alkyl 
amino, atyi ammo, aiyl lower alkyl amino, cydoalkyl orheterocycle. 
a 3 to 7 membwed, aaturated or imaaturated, unsiAstituted hetcxocycHc ring, 
lower alkoxy. lower alkyi amino, aiyl amino or aiyl lower alkyl amino; 
R= is a Rfrnffiht or branched unsaibstituted alkyl chain having 1 to 4 carbon atoius; 

H. oyano or COR^ wherein is H or lower alkyl, wherein the said lower alkyl is 
unsubiiiitulBd or substituted with hydroxy. 

Anofecrpossiblc subgroup of the compound of fommb (D is a doiupoui.d whorchi 
. XisC; 

the dotted fine represents a double bond; 
25 Ri is: 

« sf«.ight or branched alkyl chain having 1 to 10 carbon atoms unsubstituted or 
substituted with 1 to 3 subshtuent(sj each independently bdng COOR*. COR^ 
CR (0R^2, COCHaOR*. cyano. hydroxy, oxo. halogen, lower alkoxy. aiyl, ^rj^loxy. aryl 
lower alkoxy, „ii.u, axuino, lower alkyl amino, aryl amhio, aiyl lower alkyl amino 
cycloalkyl or heteiocycle. wherein R^ is H. lower alk^ tower alkenyl, cYoloalfcjd ' 
cycloalkenyl. heterocyclc. aryl or aralkyl, R^ is lower alkyl. lowor alkenyl, cydoalkyl 
cycIoaJkenyl, aiyl or araHgrl andR* isH, lower alkyl, lower acyl or halogen, 
a at«isht or branched alkenyl ch^„ having 2 to 10 carbon atoms unsubotituted or 
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substituted with 1 to 3 substituenKs) as defined for the alkyl group ahove. 
a 3 lu 7 lUGinbcrcd, saluraUsd or irosalurated, cartiocycUc ting unsubsfltuted orsubstimied 
with 1 to 3 substituentCs) each independently being lower alkyl or as defined &t the alkyl 
groTip above, 

5 a 3 ta 7 membered, saturated or unsaturated, heterocyclic ring unsubstituted or 

substituted wiA 1 to 3 BUbatitiwnt(s) each independcmtiy being lower alkyl or as defined 
for the alkyl group above, 

a substituted or unsubstituted alkyl or alkenyl group as defined above incorporating as a 
group member a substituted or unsubstituted carbocyclic ring or a heterocyclic ring as 
10 defined above; 

hydroxy, lower aUsoxy. aiyloxy. aiyl lower alkoxy, araino. amino lower alkyl, lower alkyl 
amino, aryl amino or aryl lower alkyl amino, wherein the said alkyl, atyl or amino 
subgroups a« unsubstituted or substituted with I to 3 j,ubsUlucul(s) each iuUcpcndcnlly 
being lower alkyl or as defined for the alkyl group above; 
15 RzisH; 
Ra is: 

H, cyano, hydroxy, oxo, halogen, lower alkyl, lower alkoxy, aryl, aryloxy, aiyl lower 
alkoxy, amino, lower alkyl amino, aryl ammo, aryl lower alkyl amino, cycloalkyl or 
hetcrocycle, wherein the said alkyl subgroups ara imsnhstitnfRd or subsKhited with 1 to 3 
20 substiment(s) as defined for the alkyl group, in the meaning of R,, ^ove, 

or R3 is COOR^ C0K\ CR W)2 or COCH^OR^ wherein R'' is H. lower alkyL lower 
alkcayl, oyoloalkyl. cycloaJkeuyl, lieteiouyulc. aryl, ammo, lower alkyl amino, aiyl amino 
or lower alkyl amino, wherein the said lower alkyl is misubstitiited or substituted with 1 
or 2 £aibGtitU6nt(o) each independently bdng oyano, hydroxy, oxo. halogen, lower alkoxy, 
aryl, aiyloxy, aiyl lower alkoxy, amino, lower allq^ amino, aryl amino, aryl lower alkyl 
amino, cycloalkyl or heteiocycle, is lower alkyl, lower alkenyl, cycloalkyl, 
oyoloalkenyl. aiyl or aralkyl and R* is lower acyl or halogen, or aphaimaeeutically 
acceptable salt or ester thereof, for example. 

30 wherein 
Ri is 

a straight or branched alkyl chain having 1 to 5 carbon atoms unsubstituted or subsliluled 
with 1 or 2 substituent(s) each independently being hydroxy, halogen, lower alkoxy, aryl, 



25 
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aryloxy, aryl lower alkoxy, amino, lower alkyl amino, aiyl amino^ aryl lower alkyl amino, 
cycloalkyl or hctorooyclc, 

a 3 to 7 TTiembered, saturated or imsaturatcd, caibocyclic ring imsubstitutecL or substituted 
with 1 or 2 sub6tituent(s) each iodepeadently being lower alkyl or n^; clefined for the alkyl 
5 group above, 

a 3 ro 7 membeferi, .qatirated or tmsatuniled, hetCTOcyclic ring unsubstituted or 
substiituied with 1 or 2 substituent(s) each independratly bdng liiwox alkyl or as defined 
for the alkyl groi^ above^ 

a subsliluUsd ur Lui^ubKUluled alkyl or alkcuyl group as defined above inooiporadng os a 
1 0 ^oup member a substituted or unsubstitated carbocyclic ring or a heterocyclic ring as 
defined above, 

hydroxy, lower alkoxy, aryloxy, aiyl lower alkoxy, amino, amino lower alkyl, lower alkyl 
amino, aryl amino or aiyl lower alkyl amino, wherein the said alkyl, ^ry\ or amino 
subgroups are imsubstituted or substituted with 1 to 3 substimem(s) each independenily 
15 being lower alkyl or as defined for the alkyl group above; 
R3 is: 

H, cyano or COR^ wherein R"^ is H, lower alJcyl, cycloalkyl, cycloalkenyl, heterocycle or 
aryl, whtsreiu the ssaiU luwci alkyl is unsubstituted or substituted with 1 or 2 substitucnt(a) 
each independently being hydroxy, oxo, halogen, lower alkoxy, aryl, aiyloxy, aiyl lower 
20 alkoxy, cycloalkyl or hetcrooyclo; or 

wherein 
Rl is 

a strai^t orbranrhed alkyl chain having 1 to 3 carbon atoms unsubstituted or substituted 
25 with 1 or 2 substlment(s) each independcaitly being, aiyl, aiyloxy, aryl lower alkuxy, 
lower alkyl amino, aiyl amino, sryl lower alkyl amino, cycloalkyl or heterocycle, 
a 3 lu 7 meuibeied, saturated or unsaturated, unsubstituted hctcrocyelie ring, 
lower alkoxy, amino lower alkyl, lower alkyl amino, aryl amino or aiyl lower alkyl 
amino, whcrdin ifac amino subgroups ore unsubatiiuted or substituted with lower alkyl; 
30 Ra is: 

H, cyano or COR* whexem R^ is H or lower alkyl, whrn-ein the said lower alkyl is 
unsubstituted or substimied with hydroxy. 
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The various substitueats and groups used m this ^licatioii are defined as follows. 

"Lower alkyl" means a straight or branched saturated hydrogen carbon chaia having I to 
7, possibly 1 to 5 carbon atoinCs), Representative examples include, but aie not limited to, 
5 methyl, ethyl, propyl, isopropyl, butyl, ^^c-butyl, te/r-butyl, pentyl, and the like, 

"Lower alkenyl" means a snwghx or branched unsaturaied hydrogen carbon chain having 
2 to 7. possibly 2 to S carbon atoms, and containing (a) double bondfs). Representative 
examples include, bul arc not limitod to, ctliwiyl, piopeuyl, butcnyl, pontcnyl, and the 
10 like. 

•"Lower alkynyF* means a straight or branched unsaturated hydrogen carbon chain having 
2 to 7, possibly 2 to 5 carbon atoms, and containing (a) triple bond(s). Representative 
examples include, but are not limited to, ethynyl, propynyl, butynyl, pentynyl, and tlie 
15 like. 

'TLower alkoxy" as such or m. the group "aryl lower alkoxy", is an alkoxy group having 1 
to 7, possibly 1 to 5 carbon a£om(s). Reprcsmlalivc examples include, but arc not limited 
to, methoxy, ethoxy, propoxy, isopropoxy, butoxy, ^ec-butoxy, tert-hutoxy and pentoxy, 
20 phenyl methoxy, phenyl ethoxy, and the like, 

"Lower alkyl ammo" is an alkyl or dialkyl amino having 1 to 7 carbon atom(s) in the 
alkyl group(s). Representative examples include, but are not linuted. to, methyl amino, 
ethyl amino, propyl amino, isopropyl amino, bntyl amino^ pmlyl aminn^ dimethsri ammo, 
25 diethyl amino, N-etbyl-N-methyl amino, and the like. 

•Tower acyl" is an 2u:yl gA)up having 2 lu 7 caibun atoms. Representative examples 
Include, but are not linuted to, acetyl, propanoyl, isopropanoyl, butanoyi, sec-bulanoyl, 
te?t-butanoyl, pcntanoyl, and the like. 

30 

A "cycloalkyl", a "cycloalkenyl group" or a "carbocyclic ring" is a saturated or 
unsaturated cyclic hydrocarbon group containing 3 to 7, possibly 5 lo 7 carbon aTx>m(s). 
Representative examples include, but are not limited to, cyclopropyl, cyclobutyl. 
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oyclopeiityl. <g«lopentaiyl, cyclohexyL phenyl, and the like. 

A "heterocycbc ring" or a "heterocycle" group is a saturated or unsatuiaied 3 to 7, 
poGsibly 5 to 7 mcmbotcd hctcrooyoUc ring containing 1 to 3 hctcroatomCs) selected fioiii 
a nitrogen atom, aa oxygen atom and/or sulphur atom. Representative examples include, 
but are not limited to, pyrrole, pyridine, pyrimidine, ozepine. furon, pyron, oxopino, 
thiophene, thiopyran, thiepine, thiazole, imidazole, tetrazole, or their corresponding 
hyrirated nr partially Kydrated derivatives, and the like. 



5 



or as a 



10 "i\iyl" as such or as a part of an "araUcyl". especially an "aryl lowei- alkyi" group, i 

part of an "aiyloxy" or "aiyl amino" is an aromatic group with (5 to 12 carbon aioms, and 
is posdbty a monocycHc aryl group, such as a phenyl gcovp. 



15 



"Halogen atom" means chlorine, bromine, fluorine or iodine. 



Tn general, the cnmpnimds of fonnnla (I) can be .synthesized startfajg from compounds la 
and lb and compounds of The general structure 2 according to Schemes 1 and 2: 



20 Sdieme 1 



la 



"R3 

6 6 0 0 



n n "^N*^^ — 'n^omc ''^"v-^ — ^^OH 

o A T " T ^ 

O O GO 

Id 
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Scheme 2 




R3 



Hie compounds 1 a and lb are synthesized according lo Nfirebag, D. et al. (/. Med. 
Chem. 2000, 43, 1705-1713). 

5 

Compounds of structure 2, with varying R2 groups and with or without varying 
protecting groups PG, aro fiynthesized accordmg to known synthesis methods dcscaibcd 
in the fiterature by for example BeansoleiJ, B. et al. (J. Org. Chem 1996. tfi, 9447-9454), 
CoUado. L etal. (J. Org. Chem. 199S, 60, 5011-5015), Gershon. H. et aL (J. Org. Chem. 

1 0 1961, 26, 2347-2350), Ho, T.h.etal. {J. Og, Chem 1986. 51, 2405-2408). Ihtahim, H. 
H. et oL U Org. Chem. 1993. .5/?. 6438-6441), OvftrberBer, C. G. etol. (Macromolecu/es 
1972, 368-372), Pyne, S. Q. et al. tetrahedron 1995, ii, 5157-3168), Sanno, Y. et aL 
(YakugakuZasshit9S%. 78, 1113-1118). Van der Wert A. e/ai (JTetrahedron Leu. 1991, 
32, 3727-3730), Wei, L. etaJ, iOrg. Lea, 2000, 2, 2595-2598), and Wistrand, L.-G. el at 

15 (Tetrahedron 1991, ¥7, 573-582). 

The reactions in Schemes 1 and 2 can be of the following types: a) foimation of ketones 
fiom aldehydes and otganometalreagBirfs such as Grignard reagents, b) formation of 
amides Iroia csabaxytic acids and amines, and c) deprotcction of protective groups such 
20 as esteis and carbamates. All of these reaction are well Imown m the field of nrganic 
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20 



25 



30 



For th. fonnati<,a of a sdt with tho coii^omds of toe fen^Ia m any citable 

5 ='-I*-"^Pi»=Pb«.corrtttcaoH«ano,S.^eaoid.«Khaaao*c.cid.propi»^^ 
tcI.cnoaal«»,can<.a«ort,„,acM,.sweU3aaa,.a^.^«^„,,„^^^;^, 

> »TOne5.feaan4deWaMammes.pyridiMeta 

Tha no«I convouuds aocorfi^ to the m«^on may bo o^ed to tr=a, 
'»«u^»F.o„d. to „ tt««m<«. »«h .prolyl oUscpcp«d..o inhibhor. Tl^c.u^^ 
accc^ to «„ im-«ion can b, fe, ^ 

orr«*anybym<», of .^pba„.^e^,„ 

to,«herw>a,pham,=o««io^,y earria«, ,dj„v».. „,v.bld« tac». i„ ft, 

«. Tl..m.«fta™ Of sach planmcaufioal fcm»lationa ia well ta,own in to art. 

Tta, Jho pl.»™„»«ic^ comp«.iO„u a,.y b« i. a dosage fcm, a,d«ble Ibr o,a. »e. sacO. 
aa Uble.^ capsule.. Jiquid dosage fonoa. e.^ as suspensions, emulaiona. ayxt^a «c AB 
such fb^uMon, are made using^.. ftmnulation l,chm,„c and ca.a«» 

»4|uvanbandadditives.Theco«ponndsaocoriingtott»invadi«„utyabob, ' 
»*nnni«e,-.pa,«..erally. e.g. fcr infl^.^ and ^.i^i^^^^^^ 

ouysuapensions. onulsrons, or dispersions co«toing4eacavoag™,inc„nam,aSou 
*lth conventronal piannacennV^ly PomruWona ibr„o« use a,. 

e* »«ppo.ru,ries ■»»'^«u,««v,ag«n in con*ln«ion with oamer substances 
suitable for rectal use. -~<»i«iia 

^ aetapeutie dose to begiven to apafientinneedof t^ataewwm varvd^ 
ftebodywe.gb.a„dag.„fa.epa.ien..fl„p^^^^,^^^^*^ 

tocn^otadnnmstratio„.and.rce.«lyd,tenninedbyape,sonsldUedin«,^ 
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Of active to be administered 1 to 3 times daily, would he snitidib for most pmposes. 

The following examples ilhisttate the inveation without limiting the same in any way. 

5 CaENEKAL SYNTHESIS PROCEDUfiES 

l-ositive ion mass spectra were acquired with ESI-MS, using a Finnegan MAT LCQ 
quadropole ion trap inass spectrometer eqtiipped with an ESI soaree. Decoupled "c 
NMR spectra were recorded on a Bruker Avance 500 spectrometer (125.8 MHz for "C) 
10 or a Bruker AM 400 spectrometer (100.6 MHz for "Q. CDCb w«.s „.s«H as solvmt and 
chemical shifts ai c oApicsscd m ppm relative to tetrametbylsilane as internal standard. 
Combustion analysis fi>r CHN were measured on an EAl 11 0 ThemioQuest CE 
Instrmncnts elemental analysator. All chemicals aixd sulvoxils were ofconmiercial quality 
and were purified if necessaiy foUowing standard proceduiBs. Some intermediate 
products and aU end products were purified by flash chromatography (30-60 ^uu Silica 
gel tor flash, J.T. Baker) with a suitable eluent 



15 



20 



Procedure A: General procednre for synthesis ol 2-(l-hydroxy-aIkyl)-cyclopent>2- 
ene-carboxylic acids 

A soluUoa or2-&rmyl-cyx;lopenT^2-ene^;aiboxyUc acid (1.0 mmol) in anhydrous diethyl 
ether was added to the alkyl magnesium bromide (prepared fiom tiie coitesponding alkyl 
bromide (2-4 mmol) and magnesium (2-4 iiuuul) iu anhydrous diethyl ether using a 
crystal of iodine as the initiator) at rL After 2 h the reaction mixture was pouted into cold 
saturated NH4CI. The solution was made acidic with hydrochloric acid and the product 
25 was extracted with dichloromethane. The diohloromethane layer was dried and 
evApnrataci 

Procedure B: General procedure for ..yuthesis of 2.acyl-cyclopen«-ene-carbo»ylic 



acidai 



30 



Dimethyl sulfoxide (2-3 mmol) was added to a solution of oxalyl chloride (1 .0-1.5 mmol) 
m diohloromethane (4 ml) at -80 "C. After 15 min a solution of 2-(l-hyd. uxy-alkyl)- 
cyclopent-2-ene-carboxyMc acid (1.0 mmol) in dichloromethane (2 ml) was added. The 
reactioai mixture was allowed to react fbr 1 h at 80 -C, where after txicthyl amine (4-6 
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mmol) was added. The reaction mixture was stiired furtfaer 5 min at -80 "C before it was 
allowed to warn to it. Tho oigauio pliajic was exliacled with 3 % NaOH. The aqueous 
phase was made acidic with hydrochloric acid and the product was extracted with. 
dioMoronjethsme. Hie diohlotomcthttne phase was dried and evaporated. 

• 5 

Procedure C: Gdieral procedure for coupling an amine io a eorboxylic aeid with 
plvaioyl chloride 

Pivaloyl chloride (T .0 mmol) war added to a soliitioa of the carboxylic acid (1,0 mmol) 
andtriethyl amine (l.l mmol) in dichlorometbane at 0 °C. After 1 h triethyl amine (1.1 
10 mml, or if the amine is in the form of a HCl or trifluoroacetic acid salt then 3.3 mmoO 

and the amine (1.0-1.1 uiinul) was added, whtre afler the reaction mfxrure was allowed to 
react 3-20 h at rt. The dichloromcthane solution was washed with 30 % citric acid, 
saturated NoCl and saturated NaHCOj. The dichloromethane phase was dried and 
evaporated. 

15 

Procedure D: Procedure for hydrolyzing a methyl or ethyl ester group 

TJthium hydroxide (1 .5-6.0 mmol) and carboxyUc acid esier (1.0 irnnol) were dissolved 
in a smaU volume of water-mcthanoL After the reaction was complete the solvent 
methanol was evaporated and water was added. The aqueous phase was washed with 
20 dichloromethane. Tl ic aqueous phase was then made acidic with hydrochloric add and 
the product was extracted with dichloromethane. The dichloromethane phase was dried 
and ev(q)orQtcd. 



2i> 



Procedure E: Deprotecting a Boc protected ikmine 

The Jjoc protected amine (1.0 mmol) was dissolved in dichloromethane (5-10 ml) and 
hifluoroacetic acid (2-4 ml) was added at 0 -C. The leaction was stiired at 0 "C for 2 h. 
The solvent was evaporated, yielding the trifluoroacetic acid salt of the anune. 

Procedure F: Hydrolysis of an O-acetyl group 
30 K2CO3 (1.1 mmol) was added to a solution of 0-acetyl compound (1.0 mmol) in water- 
methanol (6 ml) at 0 »C. The roaotian was stirred 10 min at 0-C and thcsii 50 nun at rt. 
The solvent methanol was evaporated. Dichloromcthane and satarated NfaCl were added 
and the phase.s were separated. The dichloromeliiane phase was washed once with 
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saturated NaCl. The dichloromefhane phase was dried and evaporated. 

Procedure G: Converting a carboxylic acid to a carboxylic acid amide 
Eihyl chloroformate (1.0 mmol) was added to a solution of carboxjdic acid (1.0 
5 mmol) and triethyl amine (1 .0 imnol) in anhydrous tetrahydrofiiran at -10 X. After 20 
min 25 % NHb (0.068 ml) was added at -10 **C. The reaction mixture was stirred nt rt 
overnight- The solvent was evaporated and the residue was dissolved in dlcMoromethane. 
The dichloromethane phase was washed with saturated NaHCJOi. The dichloromethane 
phase was (hun dried and evaporaled. 

10 

Procedure 11: Converting a carboxylic acid amide to a cyano group 
TrifluoToacetic anhydride (1.5 mmol) was added to a solution of carboxylic acid amide 
(1.0 mmol) and triethyl amine (3 mmol) in aahydroue tetrahydrofiiran. After 2-3 h water 
(10 ml) was added and the solvent was evaporated. The residue was dissolved in 
IS dichloromethane. The dichloromethane solution was washed with 30 % citric acid, 

saiuraiedNaCl and samraied NaHCOs. The dichloromethane phase was then dried and 
evaporated. 

PREPARATION OF STARTING MATERIALS 

20 

L-Proline methyl ester HCl salt 

Thionyl chloride (16 ml, 220 mmol) was added to a solution of L proline (10 g, 87 
mmol) in methanol (200 ml) at 0 ''C. The reaction mixtm-e was refluxed for 1 h. The 
solvent was evaporated, yield W g (86 xximol). 

2b 

Boc-2(iS>-(acetDxyaGetyl)pyrrolidine 

Ethyl chlorofomiate (3.14 ml, 33 mmol) was added xo a solution of Boc-L-pioline (6.46 
g, 30 mmol) and triethyl amine (4.60 ml, 33 mmol) in anhydrous tetrahydrofiiran (100 
ml) at -20 ^'C. The reaction mixture was stirred at -20 ""C for 30 miru Then a diethyl cdicr 
30 solution of diazomethane (prepared according to Aldrich Technical Bulletin AL-l 80 ftom 
jV'-methyl-i^.TO.tro6o-4-toluene6u]fonan(ude (6A g, 30 nunol)) was added to tiie reaction 
mixture at -20 "C, The reaction mixture was stirred at -20 °C for 1 h. where after the 
reaction mixture was left, withotit irtiTringrtt -9.0 X ovennight. TrihimB (1 7.0 in I) was 
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added, and the oiganic phase was washed with saturated NaHCOs and water. The organic 
phoao was dricsd aod evaporated. The residue was dissolved acetic acid (30 ml) emd the 
solution was stiired at 100 "C forlO min. The reaction mixture was evaporated. The 
residue was dissolved In elhyl acetate and the sohilion wao washed vwth saturated 
5 NaHCOa and water. The efliyi acetate phase was dried and evaporated. The product was 
pniified by flash chromatography, yield 1 .94 g (7.2 mmol). 

SYNTHESIS OF THE PRODUCT COMPOUNDS 
10 EXAMPLE 1 

2-(BciusylcarbamoyI)-eycIopent-2-ene-carboxy]lc acid m^yl ester 
Dicyclohexylcaihodiimide (3.06 g. 14.8 nnnol) was added to a solution of cyclopent-2- 
ene-U-dicarboxylic add 1-methyl ester (1.68 g, 9.9 nnnol), benzyl amine (1,62 ml, 11.8 

15 mraol), hydroxybenzotriazole (227 g, 14.8 mmol) and trieliiyl amine (2.07 ml, 14.8 

mmol) in acetonitrilc atO "C. After 30 min the reaction was billowed lo waTm to it and it 
was left at rt overnight The solvent was evaporated and the residue was dissolved in 
dichloromethane. The dichlorometfaane solution was washed with saturated Nal-ICOi. 
salaiated NaCI aiid 30 % citric acid. The diuhloromethane phase was dried and 

20 evaporated. Purification by flash chromatography, yield 2.58 g (9.9 mmol). 

2-(Ben2yIcarbamoyI)-cyclopent-2-ene-carboxyllc acid 

The methyl ester group of 2-beiizylcarbamoyl-oyclopent-2-ene-c3rboxylic acid methyl 
ester (2.58 g, 9i) mmol) was hydrolyzed according to procedure D. Yield 2.19 g (8,9 
7.S mmol). 

2-(BeuzyIcarbamoyI).eyclopent-2-ene-carbosy]ic add (L-proline methyl ester) 
ajuudc 

2-(BenzylcaTbamoyI)-cyclopent-2-ene-caiboxyIic acid (2.19 g, 8.9 mmol) and proline 
30 methyl ester (1 .48 g, 8.9 mmol) were coupled according to ptoccduro C. Purification by 
flash chromatography, yield 2.64 g (7.4 mmol). 
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2-(BenzyIcarbaraoyr)-cyclopeD^2-ene-carboxy]jc add L-proline amide 

The methyl ester group of 2-(bcnzylcarbauioyI)-cycluiJcul-2-e!uc-v;iiri;oxyUc acid (Lr 
proline methyl ester) amide (2.64 g. 7.4 mmoO was hydrolyzed accoiding to procedure D. 
Yield 2.32 g (6.8 mmol). 

2-(Benz^IcarbamoyI)-cyclopent-2-^e-ciirboxyUc add L-prolylamide amide 
Prepared according to procedure G using 2-(beiizylcaibamoyl)-cyclopent-2-ene- 
carboxylic acid (2.32 g. 6.8 mmol) as the atartingmalerial. P«irifiralion by flash 
chromatography, yield 2.3 g (6.8 mmol). 



2-(llciizy!carbann>yI)-cyclopeut-2-eue-cwboAylic acid 2(.S)-»;yauttpyrroUiIiu« amide 
Prepared according to procedure H using 2-(beiizylcarbamoyl)-cyclopent-2-eiie- 
oorboxyiio acid L-prolylamidc mnido (2.3 g, 6.8 mmol). Purification and separation of 
diastereomeis by flash chromatography, yield of one of the diastereomcsrs 0.12 g, (0.37 
15 mmol), 

"C NMR: S 25.22, 27,88. 30.00, 33.04, 43.43, 46.47, 46.76, 48.99, 118.73, 127.41, 
127.64, 128.69. 137.80, 138.27, 1^9.45, 165 06, 173.96. 

AnaL (C19H21N3O2 • 0.3 H2O) calcd C: 0-9.4I, H: 6.62, N: 12.78; found C: 69.51, H: 6.54, 
N; 12.58. 



EXAMPLE 2 



2-Benzylcarbainoy]rcyclopentr2-ene-carboxyHc acid 2(5HacetoxyacetyI)-pymiIidine 
amide 

25 2-Ben2ylcarbamoyJ-cyclopent-2-ene-caiboxylic acid (0.86 g, 3.5 mmol) and 2(iS)- 
(acetoxyacely1)pyrrolidine trifliiOToaneHn add salt (prepared from Boc-2(^. 
(acetoxyacetyl)pym)Udine (0.95 g, 3.5 mmol) according to procedure E) were coupled 
according to procedure C. Purification by jflash ohiomatography. yield 0.82 g (2.1 mmol). 



30 



2-Beiizylcarbamoyl-cyclopent-2^ne-carbo2cyIic acid 2(5)-(hydrQxyacetyI)- 
pyrrolidine amide 

The acetyl group of 2-bBnzylcaTbamoyi-cyclopent-2-ene<aiboxylic acid 2(5)- 
(ax:etnxyar,fttyl).pyrToKdine amide (0.82 g, 2.1 mmol) was hydrolyzed accoiding to 
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procedure F. Purification aad separation of diastereomets by flash dhromatogi^by, yield 
of the more active diastMcomer 0.21 g (0.58 mmol). 

"C NMR: 8 25. 15, 27.55, 28.51, 32.94, 43.47, 47.80. 49.00. 61.20, ($7.06. 127.40, 
127.6^, 128.66, 138,24, 138.36, 139.11, 165.80, 174.21,209.28. 
5 ESI-MS: 111/^357 (M+H)'. 

Ami (CaattMNaO, • 0.1 HiO) calcd C: 67.06, H: 6.81, N: 7.82; found C: 66.98, H: 6.86, 
N: 7.62. 



EXAMPLES 



10 



2-BeiugrIcarbaiiioyI-cyclopeut-2-eue-carbuAyUc aciU pyrroUUiue auiiUe 
2-Beaz3dcarf>amoyl-cyclopent-2-eiie-carboxylic acid (0.46 g, l,9ix).tnol) audpyiroUdine 
(0. 16 ml. 1.9 mmol) were coupled according to procedure C. Purificotion by flash 
chromatogr^jhy, yield of the racemic product 0.39 g (1.3 mmol), 
15 "CMMR: S 24.36. 26.13, 28.12, 32.75, 43.36, 45.93, 46.90, 49.50, 127.21, 127.64, 
12«.57, 137.55, 13S,60, 140.05, 165.61, 173.22. 
RSl-MS: m/a 299 (M+H)"^. 

Anal. (C,8H22N202 • 0.2 H2O) calcd C: 71.59. H: 7.48. N: 9.28; found C: 71.43, H: 7.55 
N: 9.19. 



20 



25 



30 



EXAMPLE 4 

2-(l-Hydroiy-2-pheiiyl-etfayI).cycIopent-2-ene-carboxylicacid 
Prepared according to procedure A udng 2-foim3d-cyclopait-2-eae-caiboxy!io acid (2.1 
g, 15.0 mmol) and benzyl bromide (7.2 ml, 60 mmol) as the starting materials. 
Purification by flash chromatography, yield 0.80 e mmol). 

2'-Ben2yI-cycIopeiit-2-ene-carboxyIicacid 

2-a-IIydioxy-2-ph6iqrl-ediyl)-oyclope.rt-2-^jic-ya^^^ (0.26 g. 1.1 mmol) was 

oxidized accoiding to procedure B. Purification by flash chromatography, yield 0.074 g 
(0.32x00301). 
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Z-Benzoyl-cydopent-l-'ene-carboxylic acf d pyrrolidine amide 

2 BenzoyI-cyclopeDt-2-eae-caTtinxy1ic acid (0.14 £, 0.61 xnmol) and pyrrolidine 
(O.OSl ml, 0.67 mmol) were coupled according lu prugeduic C. PurificatioTi by fLoah 
chromatosnipliy. yield of the racemic product 0A2 R (0.42 mmol). 
5 "C-NMR: 6 24.43, 2(5-11, 28,15, 33.79, 45.67, 45.84, 46.89, 47-92, 126.72, 128.52, 
129.50, 134.88. 145.20, 146.72, 172.83, 195.46. 
ESI-MS: m/z 284 (M+H)t 

Anal, (Ci8H2iN02) calcd C: 76.30, H: 7.47, N: 4.94; found: C: 76.17, H: 7.69, N: 4.94. 

10 EXAMPLES 

2-(l-Hydroxy-4-p]ienyl-butylj-cyclopenc-2-ene-cairboxyIlc acid 
Prepared accorHing; to procedurd A using 2-foTmyl-cyclopent-2-ene-carboxylic acid (2, 1 
g, 15 Tnmol) and l-bTom-3-phenyJpropauc (4,8 g, 31.5 niinol) as the starting mnterialfl. 
1 5 Purification by flask clTiomatography, yield 1 .3 1 g (5.0 mmol). 

2-(4-Phenylbatanoyl)-cyclopent-2-ene«carboxylic acid 

2-(l-IIydroxy-4-phcfnyl-butyl) oyclopent-2-ene-.carboxylic acid (1.31 2> ^-^ mmol) was 
oxidized according to procedure B, Purification by flash chromatography, yield 0.39 g 
20 (US mmol). 



2-(4-Plienylhiifiinnyl)-cyc1opent-2-ene-carboxylic acid (L-proline methyl ester) 
amide 

2-(4-Phenylbutanoyl)-cyclopent-2-ene-carboxylic acid (0.58 g, 2.3 mmol) and proline 
25 methyl esler (0.37 g, 2.3 lumol) were coupled according to procedure C. Yield 0.64 g (U 
mmol). 



2-(4-PhenylbutanoyI)-cyclopent-2-ene-carbo:ii^lic acid Irproline amide 
The methyl ester group of 2-(4-phenylhiitanny1)'cyclopCTt-2-ene-carboxylic add (L- 
30 proline methyl ester) amide (0.64 g, 1 .7 mmol) was hydrolyzicU according to procedure D. 
Yield 0.58 g (1.6 mmol). 
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2-(4-PIienylbutaiioyI)-cycIope0t-2-exie«carboxylic acid L-prolylamide amide 

Prepared according to procediire.G using 2-(4«ph6nylbiitanoyl}-cyc1opent-2-en6- 
caiboxylic acidL-proline amide (0.58 g, 1.6 mmol) as starting material. PuriflcaLiunby 
flash cluromatography, yield 0 50 g (1 .4 mmol), 

3 

2-(4.Phenylhiitanoy1)-cyclopent-2-e&e-carboxyiic add 2(J)-cyanopyrroiidine amide 
Prepared according to procedure H using 2-(4-pilicnylbutanoyl)-cyclopcQt-2-eue 
carboxylic add L-prolylamide atnidc (0.30 g, 1.4 nmiol). Purification and sepq}ratLon of 
dia^iiei comers by flash chromatography, yield of fhe more active diastereomer 190 mg 
10 (0.56 mmol). 

^^CNMR: S 24.74, 25J20, 27,41, 29.52, 33.16. 34,62, 37.33, 45,97, 4fi.29, 47.00, 1 18.31, 
125.41, 127.84, 127,98, 141.10, 144.10, 145,86, 173.20, 197.84. 
ESI-MS: m/s 337.0 (M+h/. 

Anal, (C21H24N202- O.l HzO) calcd C: 74.57, H: 7,21, N: 8.28; found C: 74.28, H; 7.53, 
IS N:7 9^. 

EXAMPLE 6 

2-(4-PIienyIbutaiioy1)-cyclopent-2-ene-carboxylic acid pyrrolidine amide 

20 2-(4-PhcnyIbutonoyl)-cyclopent 2-ene-carboxylic acid (0.23 g, 0,89 mmol) and 

pyrrolidine (0.074 ml, 0.89 mmol) were coupled according to procedure C. Purification 
by flash chromatography, yield of the racemic proditrt 0,21 g (0.69 ramol). 
''^C NMR: 5 24.45, 25.68, 26,15, 28.07, 33.56, 35.19, 37.99, 45.82, 46,89, 47,84, 125.84, 
128.31, 128.53, 141.80, 145.27,. 145.39, 172.92, 198.28. 

25 ESI-MS: m/z 312 (M+H)^ 

AnaL (C20H25NO2) calcd C: 77.14, H: 8.09, K: 450; found C: 77.09, H: 8.30, N: 4.38. 

EXAMPLE? 



30 ^>Q-S-Oxo-2-[Ar-(benzyloxycarboiiyl)-amino]hexano]c acfd metbyl ester 

(2iS)-5-Oxo-2*[i\r-(beD7:y1nvycai1inTiyl)-ammo]h^^ acid (3.45 g, 12.3 mmol) 
(prepared according to Ho, T. L. et al (7. Org. Chem. 1986, J/, 2405-2408)) was 
methylated with a small excess of diazomethane (prepared accordmg to Aldrich 
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Techmcal Bulletin AL-180) in anhydious tetrahydroftiraa at 0 °C. Hie reaction Truxture 
was loft at 4 °C overnight. The solvent was evaporated and the resirliiB was di^ss^olved in 
diethyl ether. The diethyl ether phase was washed with water and saiuraxed NaHCOj- Tbe 
diethylefher phase was dried and evaporated. PnrificarioTi by flash cbromatograpliy* yield 
5 1-5 g(5.1mmol). 

Boc-5(i{)-metbyl-I>proIlne mettiyl esier 

Prepared by reactnig (2S)-5-oxo-2-rN-(benzyloxycarbonyl)-amino]hexanoic acid methyl 
ester 1.3 g (3.1 umiol) and di-^«ar:^-butyl-dicarbonat (3.1 g, 14,0 mmol) with 10 % Pd/C 
1 0 (0.28 g) in methanol under 4 atm pressure of H2 ovemigjit The solution was filtered 
throu^ Cclitc and evaporated. Purification by flash chromatography^ yield 0.90 g (^.7 
mmol). 

4-Phenylbutanoyl-S(iC>methyl-L-proliJtte ethyl ester 

4.Phe5nylbi)tAnoy1cb1oride (prepared from 4-phenylbutanoic acid (0.73 4,4 mmol) and 
Ihionyi chloride (0.64 ml, 8,9 mmol)) was addtid Lu a bulutiou of the 5(7J)-methyl-L- 
proJine ethyl ester trifluroacetic add salt (prepared from Boc-5(72)-methyl-L-proline ethyl 
usLcr (0,90 g, 3.7 lumol) accordmg to procedure E) and tricthyl amine (2.1 ml, 15.0 
mmol) in dichloromethane at 0 ^C, where after it was stirred at it for 3 k The 
diohloromcthane phase was washed with 30 % citric acid, saturated NaCl and saturated 
NaHC03, The dichloromethane phase was dried and evaporated, Jftuification by flash 
chromatography, yield 0,74 g (2.6 mmol). 

4-Fhenylbiitanoy1-5i(ff)-methyl-L-proline 

25 The ethyl ester group of 4-phenylbutaTi.oyl-5(ie>.mc:lhyl-Lrpiuraie ethyl ester (0.74 g, 2.6 
mmol) was hydrolyzed according to procedure D. Yield 0.67 g (2.4 mmol). 

4-PbeaylbutanoyI--5(JS)-niethyl-L-proJyi-pyrrolidme 

4-Phcnylbutanoyl-5(iJ)-mefliyl L proline (0.67 g, 2.4 mmol) and pyirolidme (0.22 ml, 2.7 
30 mmol) were coupled according to procedure C. Purification by flash chromatogcaplLy, 
yield 0-53 g (1.6 mmol). 

^^C NMK: 6 20.51, 24.16, 26.21, 26.22, 26.99, 32.85, 32.89, 35.21, 46,02, 46.35, 54.28, 
58.87. 125,80. 128.27. 128.52, 14L75, 170.69, 17L03. 
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Anal. (C20H28N2O2 • 03 HzO^c^cd C: 71.95, H: 8.63, N: 8 J9: found C: 72.14, H: 8.76. 
N:8J4. 

EXAMPLES 

5 

4-PhenylbutMbyI.S(Jf)-metiy^L-prolyI-2(S)-(aM^ 

4-Pheiiylbumoyl-5(J?>-inethyl.-L-piolme (U.23 g, 0.84 nunol) and 2Ci>(acetoxyacetyl)- 
pynolidinetrifluoroacetic acid salt (prepared from Roc-2(.<?).(acetqxyacety1).pyrTnlidmR 
(0.23 g, 0.84 inraol) according i6 procedure E) were coiqpled according to procedure C. 
10 Purification by flash chromatdgraphy, yield 0,23 g (0.54 mmol). 

4-Phenylbntanoyl-5(fi)-metiiyi-L-proIyl-2(5)-(hydroxyacetyI)-pyrroIidinc 
Prapared according to procedure F using 4-phciiylbutaooyl-5(;2)-TOcthyl-L-prolyl-2(5)- 
(acetoxyace1yl)-pyrrolidine (0:23 g, 0.54 mmol) as starting material. Purification by flash 
1 S chromatography, yield 0. 11 g (0.29 nunol). 

JNMR: 5 20.65, 25,34, 26.^, 26.82, 28.25, 32.84, 32.90. 35.23, 47.19, 54.30, 58.56, 
61.27, 66.96. 125.88. 128.32, :T28..50, 141.fifi, 171 7.X. 171 33, 209 05. 
ESI-JVIS: m/z 387 (M+H)*. 

Anal. (C22H30N2O4 ' 0.5 IfcOjicalcdC: 66.81. H: 7,90. N; 7.08: found C: 66.82. H: 7.83. 
20 N:6.83. 

EXAMPLE 9 

Bo&^(jS)-/ef/.bntyl-L-prolme Qietiiyl ester 
25 Prepared according to Lubell, ^wi. D. et al. (J. Org. Chem. 1996, 61, 9447-9454), with the 
smaJI modification that fhe 9-(9-pliaiylfhiorenyl) protecting groiqj was replaced by the 
trityi protecting group in the synthesis procedure. The major diastereomer was isolated by 
flash chromatography, 

30 BoG-SCiQ-teit.biiQ'l-L'prolin^ 

The methyl eeter groi^ of Bo«f.5(i?)-/ert-butyl-L-pioliTio methyl ester (1 .14 g, 4.0 mmol) 
was hydrolyzed accordmg to procedure D. Yield 0.88 g (3.2 mmol). 



I 
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Boc-5(A)-rerr-butyI-L-prolyI-pyrrolfdiiie 

Boc-5(fi>to/-M)utyl-L-prolino (O.SS g, 3^ mmol) andpynolidmo (0^7 ml, 3.2 imnol) 
were coi^jled according to procedure C. Purification by flash chromatography, yield 0.87 
g (2.7 mmol). 

5 ESX-MS:in/z325(M+ll)"', 

Anal. (CuHjaNaDa) calcd C: fifi.6S, H: 9.94, N: 8.63; fisund C- 66.9.8, H- 9 95; N- 8 57. 

EXAMPLE 10 

10 AcelyI-S(i?)-teif-butyI-L-prolyi-pyrrondine 

Acetio aohydrido (0.15 ml, 1.5 mmol) was added to a aolution of the 5(/?)-^«*-butyl-I^ 
prolyl-pyiroUdine trifluoroacctic acid salt (prepared from Boc-5(J?)-/m-butyi-L-prolyI- 
pyrrolidinfi (0.25 g, 0.77 mmol) according to procedure E) and tiiethyl amine (0.40 ml, 
3-1 mmol) in dicWoromefliaue at 0 "C. The reaction was stirred at rt for 3 h. The 

1 .5 diohloTometliane .qnhrtiition wa-slied wifh ?0 % citric arid, sah iralRd NaCT find 

saturated NaHCOa. The dicWoromethane phase was dried and evaporated. Purification by 
flash chromatography, yield 0.17 g (0.65 mmol). 
ESI-MS: ffi/z 267 (M+H)* 

Anal. (C15H26N2O2) calcd C: 67.63, H: 9.84, N: 10.52; found C: 67.79, H: 1 0.1 6, N: 
20 10.68. 

EXAMPLE 11 

4-PhenylhatanoyI-.^(^).tert.li„iy].T^proIyl-pyrroIidine 

25 4-PhenyIbmanoylchloride (prepared from 4-phenyIbuianDic add (0.39 g, 2.4 mmol) and 
fliionyl chloride (0.21 ml 2,9 mmol)) was added to a solution of the 5(i?)-terl-batyl-L- 
prolyl-pyrrolidine tiillui-oacetic auid »all (prepared Jrum Boc-5(^H«r/-bulyl.L-prulyl- 
pyrrolidine (0.63 g, 1.9 mmol) according to procedure E) and liiethyl amine (0.89 ml, 6.4 
mmol) in dichloromeihaae at 0 "C. The reaction mixture was stirred at rt for 3 h. The 

30 dichlororoethan© phase was washed with 30 % citric add, saturated Nad and saturated 
NaHCOs The dichloromethane phase was dried and evapoiated. Purification by flash 
chromatography, yield 0.61 g (LjS mmol). 
ESI-MS: 371 OVf+H)* 
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Anal. (C23H34N202 • 02 H2O) calcd C: 73.84, H: 9.27, N; 7.49; found C: 73.91, H: 9.35, 
N;7.17. 



10 



IS 



20 



2i> 



EXAMPLE 12 

4-PhenyIbutaiioyI-5(«>teii'-biityl-L-proIine methyl ester 

4-J:'henylbiitanoylcMoride (prepared from 4-phenylbutanoic acid (0.76 g, 4.6 mmol) and 
thionyl chloride (0.50 ml, 6.9 mmol)) was added to a solution of the SCRUert-hvOyL-Lr 
proline meihyl ester irifluroacetic acid salr (prepared from Boc-5(A)-zm-butyl-L-pn)lme 
methyl ester (1.1 & 3.8 mmol) according to procedure E).and triethyl amine (2.1 ml. 15.3 
mmol) in dichloioniethane at 0 °C. The reaction was stiired 4 h in rt The 
dichloromethane solution was washed with 30 % citric acid, saturated NaCl and saturated 
NaHCOs- The dichloromethare phase waa driod and evaporated. Purificatiou by flash 
chrcanatography, yield 0.73 g (2.2 mmol). 

4-l>henylbutaiioyJr5(i{>te/!r-bnlyl-L-pn)iine 

Themethyl ester group of 4-phenyIbutanoyl-5(i?).«ert-butyt-L-proline methyl ester (0.68 
g, 2.1 mmol) was hydrolyzed according to procedure D. Yield 0.58 g (1.8 ntmol). 

4-PhenylbutanoylrS(«>.<^bntyI-L-prtilyI-2(J0<acetoxyace<yl).p^ 

4-Phcnylbutanoyi-5(fl)./ert.butyl.L.pioline(0.58 g, 1.8 mmol) and 2(S)<acetoxyacetyl). 
pynoKdine trifluoroaoetio acid salt prepared from Boc-ZQS) (ocetoxyocetyl) pyrrolidine 
(0.50 g. 1.8 mmol) according to procedure E) were coupled accoroding to procedure C. 
Purificatioa by flash chromatoaraphy, yield 0.30 g (0^4 mmol). 



4-PhenyIbiitanoyl -5(2f)-tei*-biityI-L.p»-oIyU2(^-(hydyDxyacelyl)-pyrroIidlne 
Prepared according to procedure P ushig 4-phenylbuTanoyl-5(i?)-rm-butyl-L-prolyl-2(i)- 
(acetoxyacetyl).pvrroKdine (030 g, 0.64 mmol) as starting material. Purification by flash 
chromatography, yiold 0.26 g (0.61 ramol). 
30 "C NMR: 5 25.37. 25.42, 25.82. 26.06. 26.76. 27.15. 27.57, 27.82. 28.06, 28.07. 29.15. 
29.43, 33.01, 33.79. 34.97. 35.2^. 36./|3, 36.53. /|6.79, 60.f 4. 60.63, 61.2/1. 61.30, 

65.83. 66.90, 66.97, 67.08, 125.77, 125.91, 128.26, 128.33, 128.49, 128.65, 141.64, 
141.97, 170.78, 171.01, 173.74, 174.^9, 7.08 49., 709.31 
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ESI-MS: m/z 429 (M+H)^ 

Anal (Ca5H36N204 • 0.1 MaO) calcd C: 69.77, H: 8.48, N: 6-Sl; foimcJ C: (?9.62, H: 8.48. 
N: 6.73. . 

S EXAMPLE 13 

BenayIcarbaiiioyI-5(fi)-l&/^bulyI-L-prulyl-py)-i-oIIdine 

BenzyKsocyanate (0.55 ml, 4,5 mmol) was added to a solution of the 5(«>/ert-biityl-I^ 
proline luellxyl ester trifliiroacetic acid salt (prc^jarod firom Boo- 5(R) -ferZ-tutyl-L-proKiie 

10 melliyl ester (1.46 g, 4,5 mmol) accordiTig to procedure E) and triethyl amine (1.9 ml, 
13,5 nmol) in dimethylfisraiomide at 0 "C. The reaction was stirred 3 h in rt. The 
dunethylfonnainide solution was poured into ice-water atjd the product was extracted 
with dichlorome&aaie. The dichloromethane phasp. wm washed with 30 % citric acid, 
saturated WaCl and saturated NaHCOa. The dichlororaeihane phase was dried aud 

J S evaporated. Purification by flash chromatography, yield 1 ,24 g (3.5 mmol). 

*^CNMR: 6 23.90, 26.34, 26.84, 27.54, 29.32, 36.46, 44,96. 40.10, 40.33. 62.56, 66.51, 
127.07. 127.41, 128.54. 139.56, 160.29, 171.54. 

Anal (C2iH3lN302) calcd C; 70.55, H: 8.74, K: 1 1.75; found C: 70.72, H: 8.85, N: 12.08, 
20 EXAMPLE 14 

Boc-5(>S)-inet1iyl-L-pro]me ethyl ester 

Prepared according to Collado, L etal. {J. Org. Chem. 199S, 60, 5011-5015). Purification 
without separafiTig the diastereomers hy fla.sh chromatofiraphy. This procedure yields the 
25 (2i5;SiS) diascereomer as the as die major produce. 



30 



4-Ptai»iylbulauuyI-S(iS)<'metIiyI-L-proIiue efliyl ester 

4-Phenylbutano34chloride (prepared fiom 4-phen34butanoic acid (1.42 g, 8.6 nnnol) and 
fhionyl ohloridc (0.93 ml, 13.0 mmol)) woa added to a solution of the S(S),imeli.yl.L- 
proJine ethyl ester trifluroacetic acid salt (prepared from Boc-5(A>methyi-L-proline ethyl 
ester (1.85 & 7.2 mmol) according to procedure R) and triethyl amine (4.0 ml. 28.7 
mmol) in dichloromethane at 0 'C. ITie reaction was sHrred 3 h in rt. The 
dichloromethane phase was washed with 30 % citric acid, saturated NaCl and saturated 
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NaHCX)3. The dichloromethane phase was dried and evaporated. Purification by flash 
chromatograpliy, yield 1 .56 ^.(5.1 mmol). 

4-PhcnyIlnitajioyI-509)-metbyl-L^roline 

5 The ethyl ester group of 4-phenylbutanoyl-5(53-methyl-L-prolme ethyl ester (1.54 g, 5.1 
mmol) waa hydiolyzed according to procedure D, Yield 1.36 g (4.9 totooI). 

4-Phenylhiitanoyl-S(J?)-metliyl.L-prolyl-pyrrolidine 

4-PhenyIbuianoyl-5(5)-methyl-L-pxoline (0.6 / g, 2.4 mmol) and pyirohdlne (0.20 ml, 2.4 
10 mmol) were coupled accQidinjg to procedure C. Purification by flash chrnmatoBnqihy, 
yidd 0.64 g (2.0 jiimol). 

NMR: 6 21.72, 24.15. 26.25, 26.51, 26.54, 3 1.72. 32.99, 35.1 1, 45.87. 46,22. 53.72. 
58.06, 125.76, 128.26, 128.64, 141.95, 170.53, 171.70. 

Anal. (C20H28N2O2 • 0.2 HaO) calcd C: 72.34. H: 8.62, N: 8.44; found C: 72.08, H: 8.86, 
15 N:8.5S. 

EXAMPLE 15 

4-PhenylbutanoyI-S(.Q-metM-T.-prnlyU2(.S)-(ncetoxyacetyO-pyiTolldiiie 
20 Prepared according 10 procedure C usiug 4-phenylbuianoyl-5(i>-methyl-l>proIme (U.69 
g, 2.5 mmol) and 2(,y)-Cacetoxyacetyi)-pyrroHdinfi trifluoroacetic acid salt (prepared fiom 
Boc-2(6)<acrtoxyacetyI)^yirpHdiiic (0.68 g, 2 J mmol) according Uj procedure E). 
Purification by flash chromatography, yield 0.26 g(0.61 mmol). 

25 4-PheiiylbutaiioyI -S(5)-mctbyl-L-prolyl.2(.S)-(hydroxyaceiyl)-pyrroUdlne 

Prepared according to procedure F using 4-phenyIbutaiioyl-5(5) methyl L pioljd-2(iS)- 
(acetoxyacetyO-pyrroIidine (0^ g, 0.61 rmnol) as starting mataial. Purification by flBsh 
chromatography, yield 0.15 g (0..18 mmol). 

"C NMR: 5 21.38. 25.34. 26.12, 26.44, 28.19, 31.60, 32.95, 35. 14, 46.99, 53,81. 57.69, 
30 60.94, 67.06, 125.83. 12829, 128.55, 141.79. 171.01, 171.79. 209.19. 
ESI-MS; m/a 387 (M I II)* 

Anal (C22H30N2O4 • 0.4 H2O) calcd C: 67.12, H: 7.89, N: 7.12; found C: 67.19, H: 7.88, 
N: 6.95. 
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EXAMPLE 16 

Boc-S(iS)-*ert.bulyI-L-proIiiic ethyl ester 

CuBrMezS (4.1 1 g, 20 nmiol) in anhydrous tefrahydrofuran (40 ml) was cooled to -80 «»C 
aiid 1 .5 M f«-f-butyUithium (^33 ml, 20 mmol) waa added. After 30 min BF3 Et.O (2.5 
ml. 20 mmol) was added and after fiirther 20 rain a solution of BocS-methoxy-L-proline 
erthyl ester (1.28 g, 4.7 inn,ol):(prepared according to CoUado. I et al (J. Org. Cham. 
L99S, 60, 5011-5015)) in anhydrous tetraliydiofuran (10 ml) was added. The reaction 
mixture was stirred for 1 5 min at -80 »n. wh«ra «ft«- it v^s aUowed to warm to room 
tempBralure during 3 h. A mixture of 25 % NH3 (12 ml) and saiurated NH4CI (12 ml) was 
added and tte reaction was stnied 1 h at room tempenilure. The telrahydrofuran layer 
waa separated and evaporated; The residue was dissolved in diclhyl cIIict. The remaining 
aqueous layer was extiacted with diethyl ether. Both diethyl ether layers were combined 
»id washed >vith saturated NtJJCO^, dried and evaporated, rmification by fla^h 
chromatography without separation of diastereomers, yield 1.27 g (4.2 mmol). This 
procedure yields the (2S,S5)-diastereomer as the major product. 

Boc-5(>S)-f«f/.bulyl-r^proline 

The ethyl ester group of Boc-5(5)-ren-buiyl.L-prolhie ethyl ester (1.23 g, 4.1 mmol) was 
hydrolyzed according I0 procedure D with prolonged reaction time. Yield 0.62 g (2.3 
mmol). 

Boc-5(i)/<jrt-butyl-L-prolytpyrrolidme 

Boc-5(5)-ter?-butyl-I.proline (0.62 g, 2.3 mmol) and pyrroKdine (0.19 ml. 23 mmol) 
were coupled according to procedure C. Purification by flash chromatostaphy, yield 0.43 
g (1 .3 mmol). 

ESI-MS: m/z 325 (M+-H)+ 

Anal. (C18H32N2O3) calcd C: 66.63, H: 9.94, N: 8.63; found C: 66.77, H: 1U.30, N: «.75. 
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DETERMINATION OF 



iniiibIet 



ORY EEEECT OF NOVEL COMPOUNDS ON 



PROLYL OLIGOPEPTIDASE ACTIVITY OF PIG BRAIN 



on 



ompounda on POP activily of pig broin was 
that described by Toide et al (Toide, K, Iwamoto, 
►■TTr^-., 1995, 274, 1370-1 378) for the rat 



XPhhrmacoLExp, 



The inhibitoiy affect of the novel 
deteizmned with a method baseld 
v., Fujiwara T., Abe, H,, 
eozyme. 



The whole pig brains, excludikg cprebellum and most oftko brain stem, of three pigs 
were placed in liquid nitiogea'^t lin 30 min from Wiling and stored at -80°C until 
humogcuizci The brdins werejhoiaogenized with a glass-leflon homogenisator in 3 
volumes (w/v) of ice-cold 0.1 M s jdium-potasshim phosphate buffer (pH 7,0) and the 
homogcnatcs were centiifiiged 'f6i\20 min at 4*0 at 10000 g. The supcniatante wero 
collected, pooled and stored in jsmjall aliquots at -80°C until used. The supernatant was 
thawn in ice just before activity a^say and diluted in a ratio 1 :2 with homogenisatjon 
buffer (= enzyme preparation)!. | 



20 



25 



Jn the microplate assay procedurej 10 pi of enzyme preparation was preincubated with 
460 |i1 of 0.1 M sndtum-pntasRuiTTj phnsphatft huffpix (pH 7.0) and 5 p} nFa snliiHnn nf 
novel compound dissolved in DMSO and diluted with 0,1 M sodium-potassium 
phosphate buffer at 30°C for io n:|n. The controls contained 10 p,l enzyme preparation 
and 465 pi uf 0.1 M sodtum-poLasjjitan phosphate buffer (pH 7.0). The ruction was 
initiatedby adding 25 jxl of 4mM!suc^Gl^^ (AMC: 7-amido-4- 

methylcoumarin) dissolved m:p.l M sodium-potassium phosphate bufifcr (pll 7.0), and 
the mixture was incubated al sd'^Q for 60 rain. The reaction was tenninated by adding 
500 |il of 1 M sodium acetate l^tiflfor (pH 4.2). 



Formation of 7-amido^methylco)imarin was determined fluorometrically with 
mjcroplate fluorescence reader jCexcitation at 360 nm and emissian at 460 nm). The final 
30 concentration of novel compouhdi in the assay mixture varied from 1 0"*^ M to 1 0"^ M. 

i i ' 

The prolyl oKgopeptidase activity was calculated with Uxo following formula in the 
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pr^ence of various concen^ons of novel cc^pound.. To reveal the inhibitoxy potency 
of tl«novoJ compound, activiiiea (o/o of conlrol) were plotted agWthe log 

conceatiatfonoftheconxpouna,^d the IQo value was determmed^^ 
regreswon utiKaing GrapliPadiPrism software. 

A*tivi1y(o/,f,fo.n,ilrnl) = a/hy too, where 

a - fluorescence intensity in t^e presence of a novel compound 

b - fluorescence int^itywithoutanovel compound (oonliol) 

Thenovel compounds exhibitidgb inhibition potency against pig h«un pxolyl 
ohgopoptidfiac. The results arp summarized ia Table 1. 

Table 1 : Mubition of pig hrJa prolyl oligopepKdase. 



Compound o;' 
sample Vo. 




2 


U.32 


3 


9 


4 


7.7 


5 


0.21 


6 


1.3 


7 


0.71 


8 


0.15 


9 


2.2 


11 


U6 1 I 


12 


0,24 :' 

1 


14 


1.4 

"~ai7 j 


15 "~" ■ 


16 


1.4 1 



15 I»««*ito^ activity against dker proline specif«^ 

J 



i 

i . 
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By following thepiuccduro fuji deter, 
prolyl oligopeptidase, but initiating the 
AMC dissolved in 0.1 M sodiixm-] 
the mixture at 30**C for 30 iran,j the 
determined. The dipeptidyl peptidase 
fibimula in the presence 



of 7-aTTiido-4-me&ylcouniariri from spfedfic substrates of other proline specific 
pcptidoses in the pig brain. 

Determination of inhibitory! jpf feet olf.nnvel compounds on dipeptidyl peptidase U 
5 activity of pig brain 



minat 



ition of inhibitory effect of novel compounds on 
reaction by adding 25 pi of 0.4 inM H-Lys-Ala- 
potossium phosphate buffer (pH 7.0), and incubating 
foiimation of 7-amido-4-methylcoumaiiD was 
thhibition was calculated with the fnllnwing 
of a noVel compound (lU ^ M). 



100, 



Percent tnliibition (%) = (i - c/d) x 
n fhioresscence intensity in th4 
d — fluorescence Intensity withbul uuy 



} presence 



The novel compounds did no^ exhibit 
peptidase IL 

Determination of inhibitory effect 6 
activity of pig brain 



. my inhibitory effect against pig brain dipeptidyl 



novel compounds on dipeptidyl peptidase IV 



Ry following the procedure for 
prolyj oligopeptidase, but imtiating 
AMC dissolved in 0.1 M sodium 
7-iiiiiidD-4-mcthylcouroarin was dctcj 
calculated with the fommla described 



, where 

of novel compound 
d uumpuuLid (control) 



detemdination of inhibitory effect of novel compounds on 
rcauliun by adding 25 (J. of 2 mM II-Gly-tro- 
potabsiom phosphate buffer (pH 7,0). the formation of 
incd. Tho dipeptidyl peptidiiee IV inhibition was 
above in the presence of a novel compound (I O"^ 



The novel compotinds did not exhibit any inhibitory effect against pig brain dipeptidyl 
peptidase rv. 
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CLAIMS 



1. A compound of formula (0 



o o 

wlieiein ia tlic formula, X is N or C; 
tbe dotted line represents a single ox a 



34 



(T) 



10 Ri is: 



louble bond; 



a straight or branched alkyl chain bavii ig 1 to 10 caibon atoms unsubstituted or 
subsiLtuied with 1 xo 3 subsriraeni(s) each independently being COOR^ COR^ 
CR'*(0R^)2, C0CH20R^ cyano, hydroxy, oxo, halogeru lower alkoxy, aryl, aryloxy, aryl 
1 5 lower alfcoxy, nitro, amino, lower alky! : amino, aiyl amino, aryl lower alkyl amino, 
cycloalkyi or heterocycle, wherein R"* is H, lower alkyl, lower aikenyl, cycloallcyl, 
cycloallcenyl, heterocycle, aiyl or cralliyl, is lower alkyl, lowcsr aikenyl, cycloalkyi, 
cycloalkenyl, aryl or aralkyl and R^ is \ I, lower aUcjd, lower acyl or halogen, 

20 a straight or branched aikenyl chain ha ving 2 to 1 U carbon atoms unsubstituied or 
aubstrtiited with 1 to 3 substitaent(s) as dejSned for the alkyl group above. 



a 3 to 7 membered, saturated or unsatdrated. 
with 1 to 3 sub5titucnt(s) each independently being 
25 group above, 



a 3 to 7 membered, saturated or unsaK&rated, 
subslituled with 1 Lo 3 subsliluenl(a) eiUh 



, carbocyclic ring unsubstituted or substituted 
lower alkyl or as dcfmcd for the all^l 



> heterocyclic ling unsubshtuted or 
independently being lower atkyl or as defined 
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for the alkyl group above, 

a substituted or unsubstituted alkyl or.alkenjd group as defined above incoiporating as a 
group member a substituted or unsubrfituted carbocycKc ring or a heterocydifi ring as 
S detuied above, 

hydroxy, lower aDcoxy, aiyloxy, aiyl lower alkoxy. amino, amino lower alkyl, lower alkyl 
amino, aiyl amino or aryl lower alkyl amino, wherein the said alkyl, aryl or amino 
subgroups are unsubstituted or substituted with 1 to 3 5ub5tituait(s) each independently 
[) being lower alkjd or as defined for the alkyl group above; 

Rsis: 



H, 



15 



a stralgjtt or branched alkyl chain having l to 10 carbon atoms unsubstituted or 
substituted with 1 to 3 substituent(5) each independently being hydroxy, oxo. lower 
alkoxy, amino, lower alkyl amino, haJogeui caiboxyl or lower acyl. 



20 



a straight or branohod alkenyl chdn having 2 to 1 0 carbon atoms unsubctituied or 
subshtuted with 1 to 3 substituent(s) as defined for the alkyl group, in the meaning of Ra, 



or a straight nr branched alkynyl chain.having 2 to 10 carijon atoms unsubstihited < 
25 subsiituied With 1 to 3 sabstituentCs) as defined for the alkyl group, in the meaning of Rj, 



[or 



above; 
Ra is: 



30 H, cyano, hydroxy, oxo, halogen. lower alkyl, lower alkoxy, aryj, aiyloxy, aiyl lower 
alkoxy. amino, lower alkyl amino, atjd ammo, aijd lower alkyl amino, oycloalfcyl or 

heierocycle. wherein the said allgl subgroups ate unsubstimied or substimied with 1 to3 
5ubstiluent(s) as defined for the alfcyl group, in the meaning of R, . above. 
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or is COO< COR*. ai\oR^ or CX)CH.OR^ ^texein H, lower alkyl. lower 
alkenyl, cyctoalkyl. cycloalkenyl, heterocycle. aryl. anako. lower alkyl ^no, aryl ammo 
or lower alkyl amino, wherein the said lower alkyl is unsubstituted or substitiited wifh ) 
5 or 2 substituenKs) each independently bemg cyano, hydroxy, oxo. halogen, lower aBcoxy 
aryl. aiyloxy. aryl lower «lknvy. «^inn, Inwcr aflcyl amino, aryl amino, aryllower alkyl 
ammo, cycloan<yl or heterocycle, is lower alkyl, lower alkcnyl. cycloalkyl 
cycloalkenyl. aiyl or aralkyl and is tower ac^ or halogen: 

10 provided, that 

a) whoa X i3 N, the dotted lino roapresenta a aingle bond ai,d ia not H; 

b) when X is C, the dotted line represents a double bond and Ra is H; 
or a phannaceuticaUy acceptable salt or ester thereof. 

15 2. A compound accorditifi to claim I, wherein 
XisN; 

the dotted line Tqjresenls a single bond; 
Ri is: 

astraightorbianched alkyl chain having l to 10 carbon atoms nnsubstituted or 
substituted with 1 to 3 siib5rtitaent(s) each mdependently being HOOR^ COR^ 
CR (OR COOfcOR^ cyano. hydroxy, oxo, halogen, lower alkoxy, aryl. ar^loxy. and 
lower alkoxy.nitro. amino. Walkjd amino, aryl amino, azyl lower allcyl amino 
cyoludkylurhctercoycl^, who,.h.R^ FsH. lowe. alkyl, Icwerdkcnyl, cycloalkyl ' 
cycloancen,], heterocycle. aryl or aralkyl. R^ is lower alkyl. lower alk^yl, cycloailcyL 
cycloalkenyl. axyl or andkyl and R« ia H. lowo-r oDcyl. W aoyl or halogen, 

a ^aifiht orbranchcd alkeayl chain having 2 to 10 carbon atoms nnK„h.sh(..«l „r 
substituted with 1 to 3 sabstituent(s) as defined for ihe alkyl gronp above. 



20 
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a 3 Lo 7 raerabered, saturated or unsaturated, carbocyclic xiug unsubstituted or substituted 
wilii I to 3 aubstitttciit(s) each independently being lower alkyl or as defined for the aJJkyl 
group abova» 

5 a 3 to 7 oiemb^ed, saturated or imsaturated, heterocyclic ring unsubstituted or 

sxihstituted with 1 tci 3 jnib.«stitiient(5;) eich independenitly lieing lower alkyl or as defined 
for the allcyl group above, 

a subsliiulcd ur unsubsliLuLed alkyl or ilkenyl group as defined above incorporadng as a 
1 0 group member a substituted or unsubstituted carbocyclic ring or a heterocyclic ling as 
defined above, 

hydroxy, lower alkoxy, aiyloTcy, aiyl lower alkoxy, amino, amino lower alkyl, lower alkyl 
amino, aryi amino or acyl lower alkyl mnino, wherein the said alkyl, axyl or amino 
15 subgroups are imsubstitnted or substituted with 1 to 3 stibstituent(s) eadi independently 
befaig lowo: aDcyl or as defined for the.alkyl group above; 

20 a straight or branched alkyl chain having 1 to 1 0 carbon atoms unsubstituted or 

substituted with I to 3 substituentCs) each independently bemg hydroxy, oxo, lower 
alkoxy, amino, lower alkyl amino, halogen, carboxyl or lower aeyl, 

fi stiriiglit or branched alkenyl chain having 2 to 1 0 carbon atoms unsxibstituted or 
25 substimted with 1 to 3 subsiituent(s) as: defined for the alkyl group, in the meaning of Ri, 
above, 

or a straight or branched alkynyl chain having 2 to 10 carbon atoms unsubstituted or 
substituted with 1 to 3 substituent(s) as* defined for the alkyl group, in the meaning of Ra, 
30 above; 

Rais: 
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H, cyano, hydroxy, oxo, bilbgeo, lower alky], lower alkoxy, aryl, aiyloxy, aiyl lower 
cJkoxy, omino. lower aUqr^' amino, oryj amino, otyl lower alkyl aroino, oyoloalkyl or 
heterocycle, wherein the s^d aljcyl sulj^groups are unsubstituted or substituted with 1 to 3 
substituent(s) as defined for the jalkjd group, in the meaning of Ri, above. 



T 



or 1?3 is COOR", nOR^ Cr^'(Cm% ofjnormoR«, wbc^in is M. lower atkyl. lower 



alkenyl, cycloalkyl, cycloajkenyl, heterocyclB, aiyl, amino, lower alkyl amino, aryl amino 
or lower alkyl amino, whe|ein the saidj lower alkyl is unsubstituted or substihited with J 
or 2 5ub5xitucnt(s) each mdqjcndcntlyjicmg cyano, hydroxy, oxo, halogcax, lower alkoxy. 



aryl, aiyloxy, aiyl lower alkoxy,; aininc 

i 

amino, cycloalkyl or hotcro(^6, R* is 
cycloalkenyl, aiyl or aralkj 1 and( R* is 
acceptable salt or ester the] eo£ : 



15 3. 



Rlis 

a. iiliaighl ui biaudied alky 



A compound accorhingto claim 2, wherein 



oLuiu haviiig 1 lo 3 carbon aloms uusubstituled oi substituted 



amino, lowr 



lower alkyl amino, aty] amino, aryl lower alkyl 
lower oll^l, lower alktaiyl, cyoloolliyl, 
' }wer acyl or halogen, or a phannaceutically 



with 1 or 2 substituent(s) ifidepeddently being hydroxy, halogen, lower alkoxy, aiyl, 



or allcyl amino, aryl amino, aryl lower alkyl amino. 



aiyloxy, aiyl lower alkoxy^ 
cycloalkyl or heterocgncl^ 
a 3 to 7 membeted, saturated or Junsatjjrated, carbocycUc ring unsubstituted or substituted 
with 1 or 2 subsbtuentCs) e^ch indepeB dently being lower alkyl or as defined for the alkyl 
gmnp above, ' I 

a 3 to 7 membraed, sanjrated or ;iuisatu rated, heterocyclic ring unsubstituted or 
substituted with 1 or 2 sub|titUMit(s) © i ch independently being lower alkyl or as defined 
for the alkyl group above, | • ! 

a substihited or unsubstituted aiyl or i ilkenyl group as defined above incorporating as a 
group member a substitute^ or linaubBi tutcd carbocycUc ring or a hetorocyoUc ring as 
defined above, | . ' j 

hydroxy, lower alkoxy, ary^oxy.-aiyl iJ ver alkoxy, amino, amino lower alkyl, lower alkyl 
amino, aiyl amino or aryl 1 iwer/alkyl a nino, wherein the said alkyl, aiyl or amino 
subgroups are unsubstituted or suhstihLi with 1 to 3 subslituentCs) each independently 
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being lower alkyl or as defined for Oi^klkyl group above; 



/R2i5 : : j 

a straight or brauctied alkyl chain having 1 to 5 carbon atoms unsubstitiited or substituted 
S with 1 or 2 substituent(s) ejach independently being hydroxy, oxo, lower alkoxy, amino, 
lower alkyl amino, halogen, carhoxyl or lower acyl; 

Rsis: : . I: 

• I I • 

H, cyano or COR^, wherein R"* is H, Ipwcr aUcyl, cycloalkyl, oydoalkenyl, heteit>cycle or 

[ i 

10 aiyl, wherein the said lower alkyl is uibubstituted or substituted with 1 or 2 $ubstituent($) 
each independently being hydroxy, oxp, halogen, lower alkoxy, azyl, aryloxy^ aiyl lower 
alkoxy, cycloaUcyl or heterbcycle. i . 



IS 



30 



4. A compound according to any on^ of ciaims 2 or 3, wherein 



Riis ■ ; : 

a straight alkyl chain Imving 1 to 3 carbon atoms unsubstituted or substituted with 1 or 2 
sub5titucnt(s) each mdcpcndcntiy bciuig aiyi, aryloxy, aryl lower alkoxy, lower alkyl 
amino, aiyl amino, aryl lower aljkyl amino, cycloalkyl or heterocycle, 
20 a 3 to 7 membered, saturated or xmsatqrated, unsubstituted heterocyoKc ring, 

lower alkoxy, lower alkyl amino, aryl bimino or aryl lower aUcyl amino; 

! • !' 

R2 18 a straight or branched unsubstituted alkyl cham iiaving 1 to 4 carbon atoms; 

• * 

25 Rais: j; 

H, cyano or COR"*, wherein R^ is H oi lower alkyl, wherein the said lower alkyl is 

• . ' ♦ 
unsubstituted or substituted witli hydroxy. 



S. A compound according to claim l^,.wher6ia 

* ' i 

XisC; I • I 

! : i 

J ^ j 

ibe dotted Hne represeats i double bond; 



VAST.OTTO 09-01-03 16M2 MISTA- +358 10 1293^77 KENELLEPATREK Aclakaspalvtl SIVU 043 



; 40 



R.1 is: 



a straight or branched alkyl chain having 1 to 10 cirhnn atoms unsubslituted or 
5 substituted with 1 to 3 substitueat(s) each lEdepeudently bdng COOR^ COR'^, 

CR (OIR )2, COCH20R^ cyano^ hydroxy^ oxo, haiogeri, lower alkoxy, aryl, aryloxy, aryl 
lower alkoxy, nixro^ amino, lower alkyl amino, aryl ainiuu, aiyl lower alkyl amino, 
cycloalkyl or heteiocycle, wherein R"* is H, lower alkyl, lower alkenyl, cycloalkyl, 
uydoalkeayl, hctcrocyclc, aiyl or arallQrl, R^ is lower alkyl, lowor alkenyl, cycloalkyl, 
10 cycloalkenyl, aryl or arallqrl and R*^ is H, lower alkyl, lower acyl or halogen, 

a straight or branched alkenyl diain having 2 to 1 0 carbon atoms unsubstituted or 

• « 

substituted with 1 to 3 substitaCT.t(s) as defined for the alkyl group above, 

15 a 3 to 7 memhered, saturated orjimsatijrated, carbocyolic ring unsubstituted or substituted 
with 1 to 3 aubsiimeniCs) each independenlly being lower alkyl ui as defined for the sSkyi 
group above, 

a 3 to 7 membered, saturated pr.'unsaturated, heterocyclic ring nnsubstituted or 
20 substltutod with 1 to 3 substiita^t(a) each independently being lower alkyl or as defined 
for the alkyl group above, 

: \ 

a substituted or unsubstituted alkyl or iaikenyl group as defined above incorporating as a 
group Tnatnber a substituted or unsubstituted carbocyclic ring or a heterocyclic ring as 
25 defined above, 

hydroxy, lower alkoxy, aiyloxy,' aiyl Ibwer alkoxy, amino, amino lower alkyl, lower alkyl 
amino, aiyl amino or aryl lower; alkyl amino, wherehi the said allcjrl, aiyl or amino 
subgrcupa ore unsubstitated or Gubstitiited with 1 to 3 eubstituent(B) each independently 
30 being lower alkyl or as defined jfor the alkyl group above; 

R2isH; : 
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Rsis: 



H. cyano, hydroxy, oxo. halogen, lower alkyl. lower alkoxy, aiyl, aijdoxy, aiyl lower 
alkoxy, ainino. lower aDcyl amino, aryl amino, aiyl lower alkyl amino, cycloaDcyl or 
heterocycle, wherein the said alkyl subgroups are nnsubstitutcd or substituted with 1 to 3 
siih5rtit„enl(s) defined forHie alkyl group, in the meaning of R,, above, 

or is COOR^ COR^ CrW), o^COCH.OR^ whcmin i« F, W alkyl. lower 
alXcnyl. cy cloaJkyl, cycjoalkeayl. heierocycle, aiyl, amino, low alkyl amino, aiyl amino 
or lower alkyl amino, wherein the said lower allcyl is unsiibstituted or substituted witii 1 
or 2 3ul>3tituail(s) each ind«^cndcntly beiiig cyaiiu. UydruAy. oxo, halogen, lower alkoxy. 

aiyl,aiyloxy.aiyilaweralkoxy,amino.loweralkylannno,aiylamino,^^ ' 
amino. cyoloaUcyl or heterooyole, R« ia lowor alkyl, Jowor alkcnyl, oycloalkjd, 
cycloalkenyl, aiyl or aralkyl and R« is lower acyl or halogen, or a phannaceutically 
1 5 acr4i|ptable salt or ester fheteof. 

6' A congwuod according to claim 5, wherein 



10 



20 



25 



Rlis 

a atrai^ or branched alkyl chain having 1 to 5 .axbuu aluiu. uusuhsaiui^a or substituted 
with I or 2 substituent(s) eaxi independently being hydroxy, halogen, lower alkoxy, aryl. 
aiyloxy. aryl lower alkoxy, amino, lower alkyl amino, atyl amino, aryl lower alkyl ammo'. 
cycloaDcyl or heterocycle, 

« 3 tn 7 mambe^d. saturated or unsaturated, carbocyclic ring unsubctrtuted or subotituted 
with 1 or 2 substituent(s) each independently being lower alkyl oi as defined for the alkyl 
group above. 

*i3 lu 7 juwubered, saturated orunsaturated, heterocyclic ring unsubstituted or 

substituted With 1 or2substituent(s)eachindependently being lower alkyl or as deiined 
for the aJkyl group above, 

a substituted or unsubstituted alkyl or alkenyl group as defined above incorporating as a 
group n,ember a substituted or unsubstitutad oaxbooyolio ring or a hotctocycHo ring as 

defined above, 

hydroxy, lower alkoxy. aiylnxy, arjd lower alkoxy, amino, amino lower aDcyl, Wer alkyl 
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amino, aiy! axniro or aryl lower alkyl amino, wherein'tifcie said all^l, aryl or amino 
subgroups arc uusubstitutcd or substituted witli 1 to 3 substitueiit(s) eadi iiidepeudeuily 
bdng lower alkyl or as defined for the aikyl group above; 

S Rs is: j 

H, cyano or COR^, wherein R^ is lower alkyl, cycloalkyl, cycloalkenyl, Hpieterocycle or 
aiyl, wherein the said lower alkjd is unsubstitated or substituted with 1 or 2 substituent(s) 
each indepBTidcntly being hydroxy, nvo^ halogen, lower alkoxy, aryJ^ aryloxy, aryl lower 
allcoxy, cycloalkyl orheterocyole. 

10 

7- A cojupouiid acuuidiug tu auy uiid uf claims 5 or 6, whciciu 
Riis 

a straight or branched alkyl chain having 1 to/ 3 carbon atoms unsubstituted or substituted 
IS with 1 or 2 substituentCs) each independently being, oxyl, aryloxy, aryl lower alkoxy, 
lower alkyl amino, atyl amino, aryl lower alkyl amino, cycloalkyl or heterocycle, 
a 3 to 7 membered, saturated or tmsaturated, unsubstituted heterocyclic ring, 
lower alkoxy, amino lower alkyl, lower alkyl amino, aiyl amino or axyl lower aJkyl 
amino, wherein the amino subgroups are unsubstituted or substituted with lower alkyl; 
20 ' ' 

Rais: 

II, cyano or COR*, wherein R* is II or lower alkyl, whorcin the said lower aikyl is 
unsubstituted or substituted with hydroxy. 

25 8. A phamiaceutical composition comprising at least one compound of formula (I) 
according to any one of claims 1 to 7 and a pharmacGUtically acceptable diluent, carrier 
and/or excipient 

9. A compound of fomiula (l) according xo any one of clahns 1 xo 7 for use as a 
30 prolyl oligopeptidase ixihibitor. 

1 0. The use of a compound of fomiula (Q or a phaimaoeut(cally acceptable ester or 
salt thereof according to any one of claims 1 to 7 for the manu&ctore of a medicament for 
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use as a prolyl oligopeptidase inhibitor. 

11. The use of a compound of foimula (J) according to any one of claims 1 to 7 tor 
the manufacture of a medicanient for the treatment of neurodegenerative di$aa.^e5;, and/or 

5 for the improvement of learning and memoiy functions. 

12. The use according lo claim 11, wherein the neurodegpnenitivc disease 
Alzheimer's disease or senile -dementia. 

10 13. A metiiod for the treatinent of a disease or the enhancement of a condilion where 
prolyl oligopqitidasc inhibitors arc indicated to be uacftal, which oomprisea adnuniatering 
to a subject in need of the treatment an effective amount of at least ojie compound of 
foimula (E) according to claim 1. ^ 

15 14* The method accoiditig to claim 13, which comprifia«} treating a neurodegenerative 
disease, and/or improving learning and memory dmcilons. 

13. The method axxsording to claim 14, wherein the ncurudcgeaerative disease is 
Alzheimer*s disease or senile dementia. 
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ABSTRACT 



The inveation provides a oonipound of fonnula (I), 




whcroin in the Simula X, Ri,; 



,:R2 and S3 are aii cbiiucO iu cluim 1, ur aphannaceutically 
acceptable salt or ester thereof, useflil as a prolyl oligopeptidase inhibitor. The 
compounds of fonnula (I) can be used for 1h6 ttx^atmcnl: of diseases or conditions where 
prolyl oligopeptidase inhibitors are indicated to be effective, for example for the 
1 0 treabment of neiirndegenerative diseases, such as Alzheimer's disease and sesnile 
dementia. 
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